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Charged Jet #1 Charged Jet #1 Z-Boson

Direction or Dirextion
Z-Boson
Diregtion

“Transverse” “Transverse”

PT>05GeV |p|<1

“Away-Side” Jet “Away-Side” Jet

= Look at charged particle correlations in the azimuthal angle A.
= Define |Aq@ < 60° as “Toward”, 60° < |Aq@ < 120° as “Transverse”, and |Aqg > 120° as “Away”.
= All three regions have the same size in n-¢space, AnxA@= 2x120°.
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Charged Jet #1 Nchg versus PT(charged jet#1)
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= Dijet data on the average number of “toward” (JAg<60°), “transverse” (60<|A@<120°), and “away”
(|Ag[>120°) charged particles (P; > 0.5 GeV, |n| < 1, including jet#1) as a function of the transverse
momentum of the leading charged particle jet. Each point corresponds to the <Nchg> ina 1 GeV
bin. The solid (open) points are the Min-Bias (JET20) data. The errors on the (uncorrected) data
include both statistical and correlated systematic uncertainties.

Blessed on November 3, 1999
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Charged Jet #1 PTsum versus PT(charged jet#1)
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= Dijet data on the average scalar P; sum of “toward” (|Ag<60°), “transverse” (60<|Ag<120°), and
“away” (|Ag[>120°) charged particles (P > 0.5 GeV, |n| < 1, including jet#1) as a function of the
transverse momentum of the leading charged particle jet. Each point corresponds to the <PTsum>
ina 1 GeV bin. The solid (open) points are the Min-Bias (JET20) data. The errors on the
(uncorrected) data include both statistical and correlated systematic uncertainties.

Blessed on November 3, 1999
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Direction

10 "Away"
CDF Preliminary \K
| datauncorrected TT
{ {
T T

; |
| i ! $ { * % % .
\M/ | M/ | 1.8 Tev !eta|<1.0 PT>0.5 GeV |

0 10 20 30 40 50 60 70 80 90 100
PT(Z-boson) (GeV)

——
——
o

“Toward”

i

“Transverse” “Transverse”

L

o
HoH HEH
L [ ]
FO -
HEH

= Z-boson data on the average number of “toward” (JAg@<60°), “transverse” (60<|Ag<120°), and
“away” (|Ag[>120°) charged particles (P; > 0.5 GeV, |n| < 1, excluding decay products of the Z-
boson) as a function of the transverse momentum of the Z-boson. The errors on the (uncorrected)
data include both statistical and correlated systematic uncertainties.
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Z-boson PTsum versus PT(Z-boson)
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= Z-boson data on the average scalar P, sum of “toward” (JA@<60°), “transverse” (60<|Ag(<120°), and
“away” (|A@>120°) charged particles (P > 0.5 GeV, |n| < 1, excluding decay products of the Z-
boson) as a function of the transverse momentum of the Z-boson. The errors on the (uncorrected)
data include both statistical and correlated systematic uncertainties.
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Charged Jet #1
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}I SAJET

=> Comparison of the dijet and the Z-boson data on the average number of charged

particles (P> 0.5 GeV, |n| <1) for the “toward” region.
= The plot shows the QCD Monte-Carlo predictions of ISAJET 7.32 for dijet (dashed)

and “Z-jet” (solid) production.
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= Comparison of the dijet and the Z-boson data on the average number of charged
particles (P> 0.5 GeV, |n| <1) for the “toward” region.

= The plot shows the QCD Monte-Carlo predictions of PYTHIA 6.115 for dijet (dashed)
and “Z-jet” (solid) production.
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= Plot shows the dijet “toward” <Nchg> vs P(chgjet#1) compared to the QCD “hard”
scattering predictions of ISAJET 7.32.

= The predictions of ISAJET are divided into three categories: charged particles that
arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from

the outgoing jets plus final-state radiation. Blessed on February 25 2000
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= Plot shows the Z-boson “toward” <Nchg> vs P+(Z) compared to the “Z+jet” QCD
Monte-Carlo predictions of ISAJET 7.32.
= The predictions of ISAJET are divided into three categories: charged particles that

arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from

the outgoing jet plus final-state radiation .
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= Comparison of the QCD Monte-Carlo predictions of ISAJET 7.32 for the average
number of charged particles (P> 0.5 GeV and |n| < 1) for the “toward” region for
dijet (dashed) and “Z-jet” (solid) production.

= The plot shows the charged particles that arise from the break-up of the beam and
target (beam-beam remnants) and the charged particles that arise from from initial-

state radiation .
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= Z-boson data on the average number of charged particles (Pt > 0.5 GeV and |n| < 1) as
a function of P(Z) for the “toward” region compared with the QCD Monte-Carlo
predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and PYTHIA 6.115 (“Z”,

“Z-jet”).

CDF Preliminary

Rick Field - June 30, 2000
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= Z-boson data on the average scalar P+ sum of charged particles (P > 0.5 GeV and |n| <
1) as a function of P(Z) for the “toward” region compared with the QCD Monte-Carlo

predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and PYTHIA 6.115 (“Z”,
‘(Z_jet11).
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Charged Jet #1
or "Away" Nchg vs PT(charged jet#1 or Z-boson) ISAJET
Z-boson <Nehg> /[ -

Diregtion 10
CDF Preliminary
g + datauncorrected
theory corrected
"""" 6 I+ 4]
~~~~~~ s} %
...... 3 ¢
. . . 4 *
Transverse Transverse I N\
» 4 > ! 1 DiJet
“Away” / s 1.8 TeV |eta]<1.0 PT>0.5 GeV
=
0 |

e 0 5 10 15 20 25 30 35 40 45 50
Z-bOSOﬂ PT(charged jet#l or Z-boson) (GeV)
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=> Comparison of the dijet and the Z-boson data on the average number of charged
particles (P+ > 0.5 GeV, |n| <1) for the “away” region.

= The plot shows the QCD Monte-Carlo predictions of ISAJET 7.32 for dijet (dashed)
and “Z-jet” (solid) production.
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=> Comparison of the dijet and the Z-boson data on the average number of charged
particles (P+ > 0.5 GeV, |n| <1) for the “away” region.

= The plot shows the QCD Monte-Carlo predictions of PYTHIA 6.115 for dijet (dashed)

and “Z-jet” (solid) production.

CDF Preliminary Rick Field - June 30, 2000
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= Plot shows the dijet “away” <Nchg> vs P(chgjet#1) compared to the QCD “hard”
scattering predictions of ISAJET 7.32.

= The predictions of ISAJET are divided into three categories: charged particles that
arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from

the outgoing jets plus final-state radiation . Blessed on February 25, 2000
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= Plot shows the Z-boson “away” <Nchg> vs P+(Z) compared to the “Z+jet” QCD Monte-
Carlo predictions of ISAJET 7.32.

= The predictions of ISAJET are divided into three categories: charged particles that
arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from
the outgoing jets plus final-state radiation.
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= Comparison of the QCD Monte-Carlo predictions of ISAJET 7.32 for the average
number of charged particles (P> 0.5 GeV and |n| < 1) for the “away” region for dijet
(dashed) and “Z-jet” (solid) production.

= The plot shows the charged particles that arise from the break-up of the beam and
target (beam-beam remnants), and the charged particles that arise from from initial-
state radiation, and the charge particles that come from the outgoing jet plus final-state
radiation.
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= Z-boson data on the average number of charged particles (Pt > 0.5 GeV and |n| < 1) as
a function of P(Z) for the “away” region compared with the QCD Monte-Carlo
predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and PYTHIA 6.115 (“Z”,
‘(Z_jet11).
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= Z-boson data on the average scalar P+ sum of charged particles (P > 0.5 GeV and |n| <
1) as a function of P(Z) for the “away” region compared with the QCD Monte-Carlo
predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and PYTHIA 6.115 (“Z”,
‘(Z_jet11).
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= Comparison of the dijet and the Z-boson data on the average number of charged
particles (P+ > 0.5 GeV, |n| <1) for the “transverse” region.

= The plot shows the QCD Monte-Carlo predictions of ISAJET 7.32 for dijet (dashed)
and “Z-jet” (solid) production.
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= Comparison of the dijet and the Z-boson data on the average number of charged
particles (P+ > 0.5 GeV, |n| <1) for the “transverse” region.

= The plot shows the QCD Monte-Carlo predictions of PYTHIA 6.115 for dijet (dashed)
and “Z-jet” (solid) production.
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= Plot shows the dijet “transverse” <Nchg> vs P(chgjet#1) compared to the QCD “hard”
scattering predictions of ISAJET 7.32.

= The predictions of ISAJET are divided into three categories: charged particles that
arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from

the outgoing jets plus final-state radiation.
goIng Jets p Blessed on February 25, 2000
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= Plot shows the dijet “transverse” <Nchg> vs P(chgjet#1) compared to the QCD “hard”
scattering predictions of PYTHIA 6.115.

= The predictions of PYTHIA are divided into two categories: charged particles that arise
from the break-up of the beam and target (beam-beam remnants); and charged
particles that arise from the outgoing jet plus initial and final-state radiation (hard

scattering component).
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Blessed on February 25, 2000
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= QCD *“hard” scattering predictions of HERWIG 5.9, ISAJET 7.32, and PYTHIA 6.115.

= Plot shows the dijet “transverse” <Nchg> vs P(chgjet#1) arising from the outgoing jets
plus initial and finial-state radiation (hard scattering component).
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Charged Jet #1 ‘"Transverse" Nchg versus PT(charged jet#l)l

. . <Nchg>
Direction

3
B -B R
eam-Beam Remnants 1.8 TeV |etal<1.0 PT>0.5 GeV PYTHIA
theory corrected Pythia 6.115
Isajet _—
2
JISAJET

“Transverse” g8 “Transverse”

— @@
HERWIG

0 } } } } } } } } |
0 5 10 15 20 25 30 35 40 45\ PYTHIA With

PT(charged jet#1) (GeV) No Multiple

Parton Scattering

= QCD “hard” scattering predictions of HERWIG 5.9, ISAJET 7.32,and PYTHIA 6.115.

= Plot shows the dijet “transverse” <Nchg> vs P(chgjet#1) arising from the beam-beam
remnants. For Pythia the beam-beam remnants include contributions from multiple
parton scattering.

Blessed on February 25, 2000
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Plot shows the Z-boson “transverse” <Nchg> vs P+(Z) compared to the “Z+jet” QCD
Monte-Carlo predictions of ISAJET 7.32.

The predictions of ISAJET are divided into three categories: charged particles that
arise from the break-up of the beam and target (beam-beam remnants), charged
particles that arise from initial-state radiation, and charged particles that result from
the outgoing jets plus final-state radiation.
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Charged Jet #1

"Transverse" Nchg vs PT(charged jet#1 or Z-boson)

or <Nchg>
Z-boson 2
Diregtion Isajet 7.32
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“Transverse” & “Transverse” 1

Outgoing Jet + Final-State
Radiation (Z-jet)
|
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| | |

0 5 10 15 20 25 30 35 40 45 50
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= Comparison of the QCD Monte-Carlo predictions of ISAJET 7.32 for the average
number of charged particles (P> 0.5 GeV and |n| < 1) for the “transverse” region for
dijet (dashed) and “Z-jet” (solid) production.

= The plot shows the charged particles that arise from the break-up of the beam and
target (beam-beam remnants), and the charged particles that arise from from initial-
state radiation, and charged particles that result from the outgoing jets plus final-state
radiation .

CDF Preliminary Rick Field - June 30, 2000 29



Z-boson
Direction

“Toward”

“Transverse” 4 “Transverse”

4 T data corrected

1.8 TeV |eta]<1.0 PT>0.5 GeV

2 > —

/ Beam-Beam Remnants

<Nchg>

"Transverse" Nchg vs PT(charged jet#1 or Z-boson)

CDF Preliminary

data uncorrected

{

] Pythia Z-jet

[ 1]
|

!

(L
+

L

1 - -- =

Outgoing Jet +

W

l Outgoing Jet

J —_— Inita & FinalSate Radiation plus
0 1 1 1 1 : | Initial &
Beam-Beam 0 10 20 30 40 50 60 70 80 90 100 Final-State
Remnants PT(Z-boson) (GeV) Radiation

= Plot shows the Z-boson “transverse” <Nchg> vs P+(Z) compared to the “Z+jet” QCD
Monte-Carlo predictions of PYTHIA 6.115.

= The predictions of PYTHIA are divided into two categories: charged particles that arise
from the break-up of the beam and target (beam-beam remnants); and charged
particles that arise from the outgoing jet plus initial and final-state radiation (hard

scattering component).
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Z-boson
Direction

“Toward”

“Transverse” 4 “Transverse”

HERWIG

—

ISAJET Z+jet

"Transverse" Nchg vs PT(charged jet#1 or Z-boson)

<Nchg>
CDF Preliminary Isajet Z-jet _ /’
data uncorrected

data corrected

i HerwigZ :

Ceremremssmssmssnsnnennd 18 TeV |eta|<10 PT>05 GeV

PYTHIA Z+jet

0 10 20 30 40 50 60 70 80 90 100

PT(Z-boson) (GeV)

= Z-boson data on the average number of charged particles (P+ > 0.5 GeV and |n| < 1) as
a function of P(Z) for the “transverse” region compared with the QCD Monte-Carlo
predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and PYTHIA 6.115 (“Z”,

“Z-jet”).
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3
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= QCD Monte-Carlo predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and

PYTHIA 6.115 (*Z”, “Z-jet”).

= Plot shows the Z-boson “transverse” <Nchg> vs P(Z) arising from the outgoing jets
plus initial and finial-state radiation (hard scattering component).
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Z-boson <Nehg> Transverse" Nchg versus PT(Z-boson)
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= QCD Monte-Carlo predictions of HERWIG 5.9 (“Z”), ISAJET 7.32 (“Z-jet”), and
PYTHIA 6.115 (*“Z”, “Z-jet”).

= Plot shows the Z-boson “transverse” <Nchg> vs P(Z) arising from the beam-beam

remnants. For PYTHIA the beam-beam remnants include contributions from multiple
parton scattering.
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